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Introduction
Effective programs to prevent the spread of human immunodeficiency virus (HIV) infection in the general population require the identification of target populations for intense health education and voluntary test-linked counseling.'-4 Although much is known about the epidemiology of the acquired immunodeficiency syndrome (AIDS), the end stage of HIV infection, the value of this information for educational purposes is limited by the fact that AIDS cases generally reflect transmission risk factors that were operating years ago.5,6 Prevention programs must reflect HIV infectiontransmission patterns operating today and those likely to emerge in the near future. Prevalence and incidence surveys ofgenerally healthy populations can help identify populations for targeted HIV prevention education.
Except for the national blood-donor screening programs, military HIV screening programs currently provide the only HIV seroprevalence data on large cross sections of the US population. Several papers have previously summarized the demographic risk factors for military recruit applicants, a group largely between the ages of 17 and 24.7-9 In that population, the cumulative seroprevalence is 1.4/1,000 although over time the monthly rates have progressively dropped to below 1.0/1,000, a phenomenon that probably reflects self-deferral of potential applicants who either know from other sources or suspect that they are seropositive. Among recruit applicants, seropositivity is several-fold higher in Blacks, Hispanics, and males. Similar findings have been noted for members of the US Army Reserve Components. 10 This paper, the largest detailed summary of military HIV demography published to date, expands on the recruit applicant data by focusing on active duty soldiers, a somewhat older group of persons who are more likely to be married and to have had substantial employment experience. Seropositivity rates were calculated as both centrally screened and overall rates. The centrally screened rate is defined as the number of antibody positive soldiers who were reported as having been screened through the three centralized laboratories listed above divided by the total number of soldiers reported as screened by those laboratories.
Many soldiers found to be antibody positive were initially tested through testing activities conducted outside of the centralized testing laboratories (e.g., blood bank and some STD clinic screening). These individuals often were exempted from subsequent mandatory testing done by the centralized laboratories. The overall rate is based on a numerator that includes all antibody-positive active-duty soldiers who were in the Army on June 30, 1986 divided by the number centrally screened plus the number of positive soldiers not reported from the central laboratories. The centrally screened rate is a significant underestimate of the true rate because only 79 percent of the eligible antibody positive soldiers ever had a centralized screening test result reported. The overall rate is felt to be a modest overestimate because the denominator excludes a small though unquantifiable number of seronegative soldiers who either were tested but did not have a negative test reported or who were not centrally screened but were antibody negative in adjunct screening programs, such as blood bank and clinical screening. Some negative ELISA results from blood bank and clinical screening were not captured for epidemiologic purposes since not all of the adjunct screening was done by one of the three centralized HIV testing laboratories.
Because of centralized Western blot testing, positive blots from all testing programs were captured in an extremely complete fashion. For the most part, only overall rates and measures of effect based on overall rates will be described in the text since the overall rates are felt to best reflect the true rates. In the analyses of prevalence by occupation, broad occupational clusters were defined according to Army regulation, with minor modifications.'6 For the analysis of prevalence among medical personnel, the blood exposure groupings with minor modifications were those of Gardner, et al. 17 To demonstrate the effect of a possible risk factor, seropositivity rate ratios with 95% confidence intervals were calculated. '8 In bar graphs, 95% CIs are based on the Poisson distribution. The main effects logistic regression analysis was performed with the Stepwise Logistic Regression (PLR) procedure of the BMDP Statistical Software Package (University of California at Los Angeles). All listed variables were forced into the model. Adjusted odds ratios were calculated by using logistic regression parameter estimates.'9 Confidence intervals for odds ratios and estimates of their statistical significance were derived from standard errors of the parameter estimates.'9
Results
As of July 27, 1989, centrally screened results have been received for 647,700 soldiers out of the 763,675 individuals in the June 30, 1986 active-duty Army personnel file abstract. Demographically, this 84.8 percent sample (Table 1) constituted a representative sample of the whole Army. Three hundred and thirty-two soldiers who were verified as antibody positive but not reported as having been centrally screened were added to the analysis file. Of the 115,643 June 30, 1986 cohort soldiers without a documented HIV test result, 72 percent had separated from the active Army by December 30, 1988 ; 4 percent were accessions who had screened negative as part of the recruit-applicant screening instituted on October 1, 1985. The 28,863 remaining activeduty soldiers for whom valid test results were unavailable, were demographically similar to those tested based on race but women, married persons, officers and those at the extremes of the age spectrum appeared to be more likely not to have had a test reported. Overall Seropositivity
The centrally screened seropositivity was 1.9/1,000 based on the 1,256 verified positive soldiers who had been centrally screened. The overall rate based on the 1,588 June 1986 cohort positives was 2.5/1,000. Of the 1,588 cohort soldiers who were verified as HIV antibody positive as of To explore the effects of age on estimates based on female marital status, female rates were directly age adjusted using the total male age distribution. The adjusted female rates were 1.2/1,000 for singles and 0.9/1,000 for marrieds.
Rank and Education
Based on 1,447 cases, the overall seropositivity rate for enlisted soldiers was 2.6/1,000. Warrant officers had an overall rate of 0.9/1,000 (12 cases) and commissioned officers an overall rate of 1.6/1,000 (129 cases). Within White, Black, and Hispanic groups, officer to enlisted prevalence ratios did not vary significantly (data available on request to author).
Non-college graduates (less than 4 percent of soldiers in this cohort had not completed high school) had an overall rate of 2.6/1,000 (1,400 cases) in contrast to a rate of 1.9/1,000 (183 cases) for college graduates.
Occupational Category HIV infection is distributed quite unevenly across job clusters (Table 3) . Because To control for the simultaneous effect of many mutually confounding factors, a main effects logistic regression model was constructed using the variables in Table 4 . To reduce the preselection effect of recruit-applicant screening which started in October 1985, only soldiers with at least 10 months of service as of June 30, 1986 were included in the model. Noteworthy changes in odds ratios brought about by multivariate adjustment included the less obvious decline in risk for the oldest soldiers, the increased risk for men relative to women (adjusted OR = 4.2) and for singles relative to married soldiers (adjusted OR = 3.8). Adjustment significantly brought down the odds ratios associated with increasing length of service. The odds ratios by race/ethnic group, endemicity group, and medical blood exposure category were not significantly changed by the adjustment. 
Discussion
This analysis summarizes one of the largest populationbased HIV antibody surveys undertaken to date. Although the observations are not directly generalizable to the 15 to 50 year old segment of the US general population due to various biases including the presumed underrepresentation of intravenous drug abusers and homosexuals in the military, the above results support the findings of other studies that HIV infection is an important issue for Black and Hispanic communities and for females.7,20-23 The data appear to reasonably represent the people in the US Army on June 30, 1986 . The entry and separation of over 100,000 people from the active component of the US Army each year plus the worldwide mobility of that population did not allow an HIV antibody screen to be completed on all members of the June 30, 1986 cohort.
The prevalence trend by age was similar to that noted for military recruit applicants and notable for a peaking in the late 20s and early 30s before tailing off in the mid-30s.7 This trend in antibody positivity peaks several years before the peak described for AIDS cases. There are several possible explanations for the HIV antibody age pattern. First, those inclined to engage in risk behaviors may tend to moderate the intensity of their risk behaviors with age. Since the HIV virus has only been endemic in the US for an estimated 10-15 years, older soldiers may have passed through a period of more frequent risk taking before HIV was a significant presence. Second, older soldiers are more likely to be career soldiers than are those in the younger age strata. Soldiers who aspire to a military career and who have successfully adapted to the military environment (as suggested by many years of service) may be less inclined to practice some risk behaviors such as intravenous drug abuse and homsexuality because the practice of these behaviors is contrary to military policy. Since the early 1970s, random urine drug screens have been a regular occurrence in the Army, making even the covert use of illicit drugs a risk to a soldier's career. After adjusting for marital status, length of military service, and other variables in the multiple logistic regression model, there is a steady increase in risk with age. Most importantly, however, these data suggest that significant risk of HIV infection begins in the late teens/early twenties and continues through the young adult period.
The observation that Black and Hispanic soldiers, even in the multivariate analysis, are at a three-to-four fold increased risk of being infected is consistent with civilian data.7,20 The significant difference in prevalence trends by age for Blacks and Hispanics in contrast to Whites is again striking. A relatively flat prevalence trend for Whites and a dramatic rise and fall for Blacks and Hispanics may reflect a more rapid recognition of the HIV threat and its consequences on the part of Whites. The 2.5 fold increased risk of positivity for Hispanic soldiers with a home of record documented as Puerto Rico, New York, or New Jersey versus that for Hispanic soldiers with Mexican border state homes is reflective of Selik's finding that AIDS incidence appears to be higher in Hispanics of Puerto Rican descent than among other Hispanics.24 Unfortunately, data on the risk behaviors directly responsible for the infections are not available to the authors. The observation that 50.4 percent of the 995 largely asymptomatic infected Black and Hispanic soldiers and 44.9 percent of the 536 largely asymptomatic White soldiers had at least seven years of service supports the impression that in the majority of cases the infection was acquired while the soldiers benefited from the economic, occupational, and social stability of a military environment. The fact that risk for both White and Black officers was similar to that of their enlisted counterparts further argues against a major role for current socioeconomic status in this military population.
As with all epidemics, the propagation of this epidemic depends on complex interactions among the agent, environment, and host. In the same way that high HIV prevalences (the agent-endemicity factor) among homosexual men tend to make sex acts (the behavioral-environment factor) more risky than similar acts among heterosexuals in a low HIV prevalence population, so too may risk activities in high prevalence minority populations lead to more infections than they might in lower prevalence communities. Although the data are inconclusive, race/ethnic differences in susceptibility (the host factor) to infection may be contributory factors also.2527
In contrast to the 8:1 male:female AIDS case ratio in the US during the first half of 1989, the HIV infection prevalence ratio in these data is 2. 20 Regarding risk by occupation, data presented here are consistent with other published estimates of the low risk for occupational acquisition of HIV infection in the medical setting.30,31 The observations that excess risk for those in medical occupations appeared to be confined to males and that prevalence was not correlated with levels of occupational blood exposure are consistent with the conclusion that risk in Army health care personnel is largely due to factors other than occupational exposures. The logistic regression analysis also supports this and a comparable analysis of Army Reserve component data comes to a similar conclusion. 32 The repeated testing of all active duty soldiers is allowing not only the ascertainment of antibody prevalence but also the current annual incidence of seroconversion. The first of these analyses for the period October 1985 to October 1987 identified 90 seroconvertors for a rate of 0.77 per 1,000 persons per year.33 Current seroconvertors are carefully studied to ascertain potential shifts in transmission patterns since the design of prevention programs should reflect not only the transmission patterns in effect 10 or more years ago, but also recognize the role of emerging risk groups as the infection continues to spread, although probably more slowly, through initially unemphasized segments of the population.
